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MONOGRAPHIC STUDIES IN THE GENUS ELEOCHARIS! 
H. K. Svenson 
(Plates 188 to 191) 
INTRODUCTION 


Ir is twenty years since the publication of fragments of C. B. 
Clarke’s monographic work on the Cyperaceae. Since that time 
extensive explorations have been made in the New World where 
Eleocharis has its greatest concentration and where the concept of 
species within this genus has greatly changed in the last two decades. 
The nomenclature which Clarke employed is in great need of revision, 
and, moreover, there has been a lack of critical comparison between 
Old World and New World forms. Of Clarke’s manuscript, nothing 
has been published except an abstract of species arranged in syste- 
matic order and a series of illustrations of selected species from the 
various genera. 

The present work deals with the taxonomy and geographic dis- 
tribution of Eleocharis, a genus of the Cyperaceae, consisting of more 
than a hundred species of aquatic and semi-aquatic plants, inhabiting 
salt marshes, bogs, and shallow waters of ponds from the tropics to 
the polar regions of both hemispheres. A genus characteristically 
without leaves and therefore without the complex foliar variations 
of leafy plants, it has the photosynthetic activities transferred to the 
culm. The chief differentiation of species lies in the character of the 


1A Thesis submitted in partial fulfillment of the Requirements for the degree of 
Doctor of Philosophy in the Division of Biology, Harvard University, 1928. 
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achene, and in the study of this the author has constantly employed 
a binocular dissecting microscope. 

For assistance the author is especially indebted to Professor M. L. 
Fernald, under whose supervision the work was carried out, and to 
Dr. R. L. Robinson for his kindly advice in many matters, and to 
the other members of the staff of the Gray Herbarium; to Dr. F. W. 
Pennell for valuable assistance in the examination of the Muhlen- 
berg, Short and Porter herbaria at the Philadelphia Academy of 
Sciences and for the loan of material; to Dr. P. A. Munz of Pomona 
College for the loan of a large collection of Eleocharis from the western 
United States, including the collection of M. E. Jones; to Dr. Gunnar 
Samuelsson of the Botanical Museum of Stockholm for the loan of 
South American and West Indian material; to the staff of the New 
York Botanic Garden, and especially to Dr. J. K. Small; to Dr. 
M. O. Malte for the loan of material from the Canadian National 
Museum; and to the National Herbarium at Washington for the 
loan of South American and Mexican specimens; and to all others 
who have helped in the loan of specimens and otherwise. The 
writer has been very fortunate in having at the Gray Herbarium 
authentic material of most of the species of the Old World, represented 
by specimens from the collections of Thwaites, Wallich, Hooker, 
Schweinfurth, Seemann, Mueller, Zollinger, and others, without 
which a treatment of Eleocharis would have been impossible. 

From a purely nomenclatorial point of view the genus is of great 
interest. The name Eleocharis given by Robert Brown (1810), 
is derived from ®o¢ (a marsh) and %%9t¢ (grace) and refers to 
the aquatic habitat. In forming the name Brown did not include 
the letter “h,’”’ represented in Greek only by the rough-breathing 
mark. Whether Eleocharis or Heleocharis is the correct spelling 
has consequently been a source of contention, with continental 
botanists for the greater part insisting on the “h’’.! C. B. Clarke 
solved the problem in a very simple manner, by rejecting all combina- 
tions under Heleocharis, which is not, however, a method that appeals 
to common sense; and it has been the custom of practically all workers 


1 According to Ascherson & Graebner, Syn, i. 400, footnote 1 (1897), in discussing 
the similar names Elodea and Helodea, it arises from ‘‘der franzésischen Unsitte, den 
griechischen Spiritus asper unbeachtet zu lassen.’’ Yet, withal, Ascherson & Graeb- 
ner, in citing the derivation of Eleocharis (1 c. ii. 289, footnote 1) omit the initial 
aspirate. Sprague, Kew Bull. Misc. Inf. 1928; 352 (1928) upholds the spelling 
Eleocharis as required by the International Rules of Nomenclature, and his remarks 
under Rynchospora (1. c. 360) are apropos. 
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to follow the Index Kewensis in treating the matter as merely a 
trivial variation in orthography. In the present paper the variation 
in the initial letter has not been considered as worthy of differentia- 
tion in citing synonymy. However, Heleocharis as a name is un- 
justifiable for several reasons. First, we have no right under the 
rules to change the original spelling; second, in combining two Greek 
words into so-called Latin nomenclature, a new language is formed 
which is not rigorously subject to previous usage; and finally, the 
name Heleocharis tends to be confused with names compounded 
from “helios” the sun. Into this error Lindley! drifted in an un- 
fortunate attempt to correct the name, and others following him 
have, likewise, erroneously written “ Heliocharis.”’ 

But little is to be gained by an extended review of the classification 
of Eleocharis. Practically all classifications have been based upon 
arbitrary characters, and are purely artificial. The author has 
divided the genus into eleven series which he believes to represent 
natural groups. Under each series are cited the commoner species 
belonging to it, so that, provided the specimen in hand has mature 
fruit, there should be little difficulty in determining the affinities of 
the plant. Robert Brown, Prod. 224 (1810), set apart Eleocharis 
from Scirpus and characterized it as follows: 

Squamae undique imbricatae, conformis: vix ullae steriles. Setae hypo- 
‘ gynae (4-12) denticulatae, raré nullae. Stylus 2-3-fidus, basi dilatata cum 
ovario articulaté. Nua saepits lenticularis, basi dilatat&é induraté styli 
coronata. 

It is, accordingly, to be separated from Scirpus on the basis of 
monocephalic inflorescence without bracts, i. e., “nuda,” and an 
“indurated” style-base which is “dilated” and “articulated” with 
the ovary. This description applies very well to EF. palustris, which 
has generally been taken as typifying the genus, but as in other 
genera of the Cyperaceae, difficulty has arisen in limitation of the 
description to a natural group. Especially has this been true of the 
series Pauciflorae represented by FE. pauciflora, FE. parvula, and E. 
rostellata, the members still being treated by European and some 
American botanists as either Scirpus or Eleocharis (Heleocharis). 


1 Lindl. Syn. Brit. Fl. 280 (1829) and in succeeding editions. The name is still 
further complicated by the spelling Elaeocharis employed by Ledebour and Schur, 
arising perhaps from a misconception of the derivation. Also Schultes, Mant. ii. 2 
(1824) apparently misread Heleophila for Heleophylax Lestib. Essai Cyp. 41 (1819) 
(which seems to refer to Scirpus validus, etc.) and substituted the name Heleogiton 
(‘character ut in Heleochari. Semen nudum”’’) because of the pre-existing Heliophila. 
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However, it seems clear, as it did to Palla! on the basis of anatomical 
investigation, that we are dealing with true Eleocharis, for the style- 
base, though small, is clearly and sharply different in texture from 
the remainder of the achene (although under insufficient magnifica- 
tion they may appear homogeneous) and is invariably thicker at its 
junction with the body of the achene than with the base of the 
style; therefore, it may be interpreted as both “dilated” and “ articu- 
lated.”’ It is otherwise in the monocephalic Scirpus Clintonii and 
S. planifolius of eastern North America, which are related to Scirpus 
hudsonianus (Michx.) Fernald? (Eriophorum alpinum 1.). These 
have the lowest scale extended as a bract and the soft granular 
texture of the achene associated with Scirpus and Eriophorum. 
Palla’s anatomical work undoubtedly paves the way for an under- 
standing of the natural genera under the Cyperaceae. However, his 
separation of Scirpus into eight genera:—Dichostylis (various species 
of Cyperus and Fimbristylis), Trichophorum’ (S. hudsonianus Fernald, 
and allied species), Scirpus (S. cyperinus and allies), Holoschoenus 
(S. Holoschoenus), Blysmus (S. rufus and S. Caricis), Schoenoplectus 
(S. americanus and allies), Heleocharis and Isolepis (S. carinatus A. 
Gray and allies)—increases the already unwieldy number in the 
Cyperaceae; and most of them will probably continue to be treated as 
sections of Scirpus. Palla’s treatment has, however, been followed 
by Schinz & Keller. A great contribution to the knowledge of the 
Cyperaceae has been made by Nees ab Esenbeck,* although he split 
the family into innumerable genera too finely drawn to be accepted. 
at the present time. Several of these genera, i. e., Chaetocyperus, 
Limnochloa, Scirpidium, Eleogenus and Eleocharis are now generally 
included under Eleocharis. 

In his classic observations on the homology of floral parts in the 

1 Palla, Zur Kenntnis der Gattung ‘‘Scirpus,"’ Engler, Bot. Jahrb. x. 299 (1889). 

2 Fernald, Ruopora, viii. 161 (1906); for detailed discussion see Fernald Ruopora, 
vii. 131, 132 (1905). 

8 Trichophorum, as interpreted by Palla, 1. ce. (1889) and Bot. Zeit. liv. Ab. 1: 146 
(1896), consisted of Eriophorum alpinum L. (Scirpus hudsonianus Fernald), S. 
caespitosus L, and SS, alpinus Schleich,., but did not include S. (Eleocharis) pauciflorus 
Lightf. as Richter erroneously intimated when he listed Trichophorum pauciflorum 
Palla as a synonym in Plantae Europaeae, 139 (1890), Palla, |. c. states that such a 
combination had never been made. Trichophorum was first separated as a genus by 
Persoon, Syn. i. 69 (1805), a ‘‘genus intermedium inter Scirpium et Erio- 


phorum,” on the basis of the elongated bristles, and comprised S. alpinus and S. 
cyperinus. 


4 Especially Nees, Cyperaceae in Wight, Contrib, Bot, Ind. (1834); Linnaea, ix. 
273-306 (1834); and in Martius, Fl. Bras. ii, (1842). 
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Cyperaceae, Nees, Linnaea, ix. 281 (1834) wrote: “the pistil consists 
normally of three carpels, keeled, valvately united, and grown to- 
gether inwardly, the angles alternating with the inner stamens. 
From the ovules of these carpels only one develops. Not rarely 
a carpel is lacking, most generally the one turned toward the axis. 
The fruit then becomes lenticular or plano-convex with a more convex 
outer face. The style is more or less 2-3 parted, and the number of 
these partitions denotes the form of the fruit, whether triangular or 
lenticular” [translation mine]. 

Recent subdivisions of Eleocharis! have been largely based on the 
number of style-parts (2 or 3) and on the concomitant flattened or 
triangular achene. However, series of forms can be demonstrated 
in wholly different groups showing a transition from triangular to 
lenticular achenes.? This criterion, therefore, cannot in itself be 
maintained as a basis for the separation of sections or subgenera 
within Eleocharis. However, where such a transitional series exists, 
it may be inferred that species with triangular achenes are, other 
things being equal, phylogenetically older than those with plano- 
convex or lenticular achenes. JF. elongata (confined to Florida) is 
the only member of the series Mutatae having triangular achenes, and 
it is also the most distinctly aquatic. Its close relatives, H. Robbinsit 
and E. plicarhachis, in their occasionally triangular achenes and the 
persistently triangular base of the style, show clearly the transition. 
A similar series may be found in the Pauciflorae. Plowman, Ann. 
Bot. xx. 25 (1906), on the basis of anatomical studies came to the 
conclusion that “Eleocharis is apparently a long-established and 
much reduced limicolous genus from near the common origin of the 
order.” By him the Monocotyledon prototype is hypothetically 
considered as a large-leaved aquatic which was driven by drouth or 
flooding “to the dry banks, or carried into humus bogs and salt 
marshes,” thus deriving on the one hand the rhizomatous genus Carex 
and on the other hand the tuberous genus Cyperus. At the same 
time came a reduction of fundamental tissue and changes in the 
stelar structure, notably the formation of amphivasal bundles. 

Bristles and stamens are likewise exceedingly variable throughout 
the genus. The normal perianth of six bristles—of extreme import- 

1 Cf. C. B. Clarke, Kew Bull. Add. Ser. viii. 105 (1908). 


2 Such a characteristic is not confined to Eleocharis but occurs also in Scirpus and 
in the Polygonaceae (Polygonum). 
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ance in classification under the artificial Linnean system, even as to 
the delineation of genera (cf. Isolepis R. Br.)—is often reduced, or 
may be entirely absent. 

The number of bristles may be exceedingly constant in some 
species, and their lack a situation of great rarity, as in FE. capitata 
(E. tenuis); or the bristles may be commonly either present or absent, 
as in FE. Engelmanni and E. caribaea; or they may be of a constant 
reduced size. In all cases the degree of variation is a character 
confined to the individual species. The bristles are very constant 
in their texture within a species, and this texture may prove to be one 
of the most valuable means of identification. In the case of the 
lenticular achene five bristles are normally found on the outer or 
abaxial face of the achene—the face which is enveloped by the 
subtending scale—and the sixth bristle, which belongs to the inner 
series, is found at the middle of the inner or axial face. The three 
stamens also occur on the outer face, one of them median, one at each 
margin of the achene. Where more than six bristles are present, the 
supernumerary bristles will be found to result from a branching of 
the bristle on the inner face. This is commonly bifid, resulting in 
a total of seven bristles, or as in EL. sphacelata, may be divided into 
as many as four branches, giving a total of nine bristles. Due to 
the pressure of time the writer has not had opportunity to study in a 
detailed way the anatomy of the achene, especially with reference to 
variation of carpels in the lenticular achene as compared with the 
triangular achene. Is the lenticular achene induced by crowding 
in the spikelet, or by the more advantageous position taken up by 
the stamens toward the periphery of the spikelet? 

Two monographs dealing with the North American species of 
Eleocharis have appeared; the first of these by Torrey' and the more 
recent by Britton.2 The volumes by Roemer & Schultes (1817), 
Kunth (1837) and Steudel (1855) are mainly compilations, and the 
work of Boeckeler is to a large extent merely a description of plants 
without critical comparison between the species. C. B. Clarke’s 
monograph of the Cyperaceae has never been published but his 
classification of species* and illustrations were issued after his death. 

The bibliography has been assembled (at the end of this paper) 


1Torr Ann. Lyc. Nat. Hist. N. Y. iii. 296-316 (1836). 
2 Britt. Journ. N. Y. Micr. Soc. v. no. 4: 95-111 (1889). 
3 Clarke, Kew Bull. Add. Ser. viii. (1908). 

‘ Clarke, Illustr. Cyperac. London. (1909). 
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from three points of view: (1) a citation of recent literature dealing 
with Eleocharis; (2) a citation of a few fundamental systematic 
treatments; (8) the assembling of scattered publications of C. B. 
Clarke dealing with Eleocharis. 

In the problem of dealing with entities below the specific rank it is 
the policy to treat as varieties those which show a definite geographic 
segregation; and as forms those without geographical segregation. 

The following abbreviations for herbaria are used: 


CANADIAN NaTIonaL MusEum—(C.) 

Unitrep Srates Nationa Museum—(U.S.) 
New Encuand Botanica, CLus—(N.E.B.C.) 
New York Botanic GARDEN—(N.Y.) 
Pomona CoLLEGE—(P.) 

PHILADELPHIA ACADEMY OF SCIENCES—(Ph.) 
BoranicaL Museum, StockKHoLtmM—(S.) 

Gray HErRBarrumM—(G.) 


Unless otherwise noted, specimens are in the Gray Herbarium.! 


ELEOCHARIS 


PRELIMINARY CONSPECTUS OF THE GENUS 


Series 1. Mutatart Limnochloa Nees in Wight, Contr. Bot. Ind. 
71 (1834) and Linnaea, ix. 294 (1834), not Lestib. Essai Cyp. 41 
(1819) nor Reichb. Fl. Germ. Excurs. i. 78 (1830). Eleocharis § 
Limnochloa Torr. Ann. Lyc. Nat. Hist. N. Y. iii. 296 (1836). 
Eleocharis Subgen. Limnochloa C. B. Clarke, Kew Bull. Add. Ser. 
vill. 105 (1908). Mostly coarse plants with swollen culms which 
are often as thick as the spikelets. Scales not keeled or only 
obscurely so, usually indurated, yellow, sometimes with a purple 
margin. Achenes lenticular (triangular only in some slender New 
World species), the bristles usually coarse. Style elongated, flat, 
2-fid or 3-fid. E. interstincta, E. dulcis (plantaginea), E. mutata, 
E. fistulosa, E. Robbinsw, E. cellulosa, ete. 

Series 2. PaucrFLorak. Scirpus C. B. Clarke, Kew Bull. Add. 
Ser. viii. 111 (1908) in part. Style-base confluent with the apex 
of the achene (in some Andean species forming a ridge at the 


1 This paper on Eleocharis follows directly upon the work by Professor M. L. Fer- 
nald and Miss A. E. Brackett, The Representatives of Eleocharis palustris in North 
America, Ruopora xxxi. 57-77 (1929) and Contributions from the Gray Herbarium, 
no. lxxxiii. It has, therefore, seemed unnecessary to repeat the treatment of the 
North American species considered by them. 

I have just received, from Professor Chermezon, too late to be incorporated in the 
present paper, a number of specimens of Eleocharis from Madagascar. These I hope 
to include in a succeeding paper. There has also just come to me the excellent and 
well-illustrated paper on Eleocharis by Barros, dealing in great detail with the genus 
in Argentina. This I must also leave for future consideration. 
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junction of the style-base and the body of the achene). Achenes 
greenish or tawny, trigonous, usually reticulate under high magni- 
fication. Style 3-fid. EF. pauciflora, FE. parvula (Scirpus nanus), 
E. rostellata, FE. albibracteata, FE. Brehmeriana, ete. 

Series 3. AcricuLARES. Eleocharis Subgen. Eu-eleocharis Sec. Aci- 
culares C. B. Clarke, 1. c: 105. Achenes obscurely trigonous or 
terete, elongated, with longitudinal ridges separated by numerous 
trabeculae. Lowest scale fertile. Style 3-fid. FE. acicularis, E. 
cancellata, E. Wolfti, E. bonariensis, ete. 

Series 4. Ovartak. Eleocharis Subgen. Eleogenus b. Capitatae C. B. 
Clarke |. ce. 105, in part. Style-base compressed, lamelliform; 
achenes biconvex, glistening-brown when mature, under magni- 
fication smooth. Style 2-fid. Cespitose annuals. F. ovata, E. 
obtusa, E. Engelmanni, E. diandra, E. lanceolata. 

Series 5. Macurosar. Eleocharis Subgen. Eleogenus C. B. Clarke 
l. ec. 105, in part. Style-base conical or depressed, not lamelliform. 
Achenes biconvex, black to reddish-brown or olive, the surface 
smooth or minutely wrinkled under magnification. Style 2-fid. 

Sub-series : OcrEATAE. Perennial; stoloniferous. Sheaths 
scarious at the apex. Achenes black to reddish-brown or 
olivaceous; pericarp marcescent, often slightly wrinkled under 
magnification. KE. flaccida, E. olivacea, E. maculosa, E. 
Sellowiana, E. debilis, ete. 

Sub-series: RigipAE. Annual; without stolons. Sheaths firm at 
apex. Achenes black or purplish; pericarp not marcescent. 
E. atropurpurea, EF. caribaea, E. praticola, ete. 

Series 6. PALUSTRIFORMES. Style-base spongy, beak-like, rarely 
depressed. Achenes bright-yellow to tawny or olivaceous, bi- 
convex or trigonous, smooth to alveolate. Plants usually stoloni- 
ferous, with strict, elongated, sometimes spongy culms. 

Sub-series: PaLusTRES. Eleocharis Subgen. Eleogenus ec. Palu- 
stres C. B. Clarke, 1. c. 105. Style 2-fid. Upper sheaths 
oblique at the summit. Achenes lenticular (biconvex), yel- 
low or brown, smooth under magnification. FE, palustris, EP. 
uniglumis, E. mamillata, ete. 

Sub-series: TRuNCATAE. Eleocharis Subgen. Eu-eleocharis Sect. 
Levocarpeae c. Montanae C. B. Clarke |. ¢. 106, in part. Styles 
3-fid. Upper sheaths truncate, indurated, with a small 
apiculate projection. Achenes trigonous (in FE. nodulosa 
and ££. geniculata almost or quite lenticular); the surface 
under magnification alveolate, reticulate or smooth. (In 
E. nodulosa the style is frequently 2-fid.) 

Culms not septate, . montana, EF. capitata (EB. tenuis), 
E. compressa, FE. nitida, FE. arenicola, E. tricostata, EF. 
densa, EF. Bolanderi, ete. 

Culms septate: 2. nodulosa, E. geniculata. 


Note: To this series also belongs FE. fallax Weatherby. 
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Series 7. INTERMEDIAE. Style-base elongated, beak-like; style 2-fid 
or 3-fid. Achenes elongated, olivaceous, lenticular or obscurely 
3-angled; under magnification striate or minutely reticulate. 
Cespitose plants with weak culms and acuminate spikelets. JF. 
intermedia, E. Macounii, E. carniolica, E. afflata, E. Widgrenii, ete. 

Series 8. TrNnuisstmaE. Plants for the most part dwarf, tufted, 
and with capillary culms. Achenes small (0.4-1 mm. long), 
sharply or obscurely trigonous (in EF. savannarum almost lenticular). 
Spikelets often distichous. Achenes present at the culm-bases in 
many species. Style 3-fid. 

Sub-series: CHAETARIAE. Eleocharis Subgen. Eu-eleocharis Sect. 
Chaetarieae C. B. Clarke, |. c. 106, in part. Achenes coarsely 
reticulate, 2. e. cancellate. HE. retroflexa, E. arenaria, E. 
savannarum, ete. 

Sub-series: LrErocaRPEAE. Eleocharis Subgen. LEu-eleocharis 
Sect. Letocarpeae C. B. Clarke, |. c. 106, in part. Achenes 
smooth or very finely reticulate under magnification. 

Spikelets not distichous or only obscurely so. FE. mucro- 
carpa, E. nana, E. Torreyana, E. nigrescens, ete. 

Spikelets clearly distichous: FE. Baldwinii, E. oligantha, E. 
minima, E. urceolata. 

Series 9. SuucatTare. Eleocharis Subgen. Eu-eleocharis Sect. Leio- 
carpeae b. Sulcatae C. B. Clarke, |. c. 106, in part. Achenes white, 
sharply or obscurely trigonous, usually exceeding 1 mm. in length. 
Culms usually strict and coarser than in the preceding section. 
Style 3-fid. E. sulcata, E. pachystyla, E. pachycarpa, E. albida, 
E. bermudiana, ete. 

Series 10. MerLanocarPEaE. Achenes_ black, smooth, sharply 
trigonous. EH. melanocarpa. 

Series 11. TuBercuLosaE. Eleocharis Subgen. Eu-eleocharis Sect. 
Chaetarieae C. B. Clarke, |. c. 106, in part. Achenes obscurely 
trigonous; style-base enlarged and mitriform, sometimes equalling 
the body of the achene in size. The American species with achenes 
deeply cancellate. FE. twberculosa, E. simplex, E. tetraquetra, F. 
Wichurar. 


Series MuTATAE 


(Plate 188) 


a. rare septate... .b. 
bp custace of as reticulate, often with conspicuous longitidinal 
gesmaar 
c. Surface of the orbicular achene with i inconspicuous hexagonal 
or square cells... .d. 
d. Spikelets 4-5 mm. in diameter; scales gray; bristles 6-7 
13. E. dulcis. 
d. Spikelets 5-8 mm. in diameter; scales light-brown; bristles 
a Best, do) Cece, SND it RIPEN, CES ce 14. EH. sphacelata. 
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c. Surface of achene with transverse linear cells. . . .é. 

e. Septa approximate below the spikelet; bristles coarse, 
exceeding =the vachene mer cram iee nie rian se kee 1. EL. interstincta. 

e. Septa not approximate; bristles poorly developed; 
achene nearly Smooth... sae: cee 2. EH. equisetoides. 

b. Surface of the elliptic achene merely punctulate; culms slender 
15. E. equisetina. 

a. Culms not septate... .f. 
f. Culms angled; bristles toothed... .g. 


g. Culms coarse (2-5 mm. in diameter)... .h. ei 
h. Culms 4-angled; achene constricted below the summit into 
a neck about 14 the width of the achene...... 3. E. quadrangulata. 


h. Culms 3-angled... .7. 
i. Achene constricted below the summit into a neck about 
Ve the witthvon the paChenesm amiss see ane neeee 7. E. fistulosa. 
1. Achene not constricted, but gradually prolonged into a 
cellular beak... .7. 
j. Achene dark-brown, with obscure narrowly linear cells 
5. E. spiralis. 
j. Achene yellowish, with conspicuous quadrangular cells 
4. E. mutata. 
g. Culms slender (1-2 mm. in diameter)... .k. 
k. Achene 1 mm. long, trigonous; culms often floating.. .9. EF. elongata. 
k, Achene exceeding 1.5 mm. in length, lenticular (rarely tri- 
gonous in EL. Robbinsii and EF. plicarhachis)... .l. 
l. Surfaces of achene with deep-pitted hexagonal cells; 
spikelets elongate, with spreading scales. .10. #. philippinensis. 
1. Surfaces of achene with transverse quadrangular cells. . . m. 
m. Achene elongate (about 4 mm. in length); spikelet ap- 
pearing like a continuation of the sharply triangular 


OUUML. 1484 Sno eee tate aad eens 8. E. Robbinsit. 
m. Achene orbicular, 2-3 mm. long; spikelet contrasting 
with the obscurely triangular or terete culm... .n. 


nm. Culms dull, rigid; faces of achene with 20-25 rows 

of linear-quadrangular cells; base of style 1-34 

the width of the achene..11. EH. variegata var. laxiflora. 
n. Culms shiny, soft; faces of achene with 12-15 rows 

of quadrangular cells; base of style 14 the width 


of the achene ty ess wceew ee eee 12. E. plicarhachis. 
f. Culms terete; achene prolonged into a cellular beak; bristles 
Without teeth > Sey, ciscatned tea sen coe re ee ee ee 6. E. cellulosa. 


1, E. inrerstincra (Vahl) R. & S. Fic. 2. Culms terete, 4-10 
dm. high, about 5 mm. thick, septate; the septations becoming 
approximate below the spikelet: caudex short; roots coarse, light- 
brown or reddish-brown: sheaths membranous, pointed at the summit; 
the basal sheaths sometimes free and elongated: style 2- or 3-fid: 
stamens 3: spikelets cylindric, 1.5-4 em. long, many-flowered: scales 
in several ranks, oblong, often acute, striate, straw-colored or grayish, 
with a scarious margin: achenes rough, 2 mm. long (excluding the 
style-base), yellow or gray, with prominent transverse rectangular 
cells often forming longitudinal ribs, and a pronounced annular 
thickening at the summit: style-base dark-brown: bristles 6, exceeding 
the achene, stout, flattened, with coarse teeth.—Syst. ii. 149 (1817); 
Britton, Journ. N. Y. Micr. Soc. v. 97 (1889) excl. E. equisetoides 
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and syn. in part; C. B. Clarke in Urb. Symb. Ant. ii. 60 (1900) in 
part, Ill. Cyp. t. 33, figs. 6-9 (1909). Scirpus plantagineus Swartz, 
FI. Ind. Oce. i. 123 (1797), excl. syn.; and of many later auth., not of 
Retz. S. interstinctus Vahl, Enum. ii. 251 (1805). Limnochloa 
articulata Lindl. & Nees in Mart. FI. Bras. ii. 100 (1842).! E. articu- 
lata Kunth, En. ii. 157 (1837). E. septata Miq. Linnaea, xvii. 58 
(1843). E. articulata Steud. Cyp. 81 (1855). E. plantaginea Boeckl. 
Linnaea, xxxvi. 474 (1869-1870) and Cyp. Nov. ii. 14 (1890), as 
applied to the American plant. 8S. polygamus Wright mss. ex Boeckl. 
Flora, lxiv. 78 (1881).—In shallow water, Texas, Bermuda Islands, 
West Indies, and northern and central South America. TEXAS: 
(W. Tex. to El Paso) C. Wright 707; Del Rio, Neally 112 (N.Y.). 
Bermupa: Robinson 102; Moore 3010; Collins 169; Harshberger in 
1905. CuBa: C. Wright 710, 3768 (as S. polygamus); Combs 431; 
Prov. Santiago, Pollard & Palmer 305; Isle of Pines, Curtiss 498. 
GRENADA: Broadway in 1905. Jamaica: Alexander in 1850 (in part). 
Haiti: Leonard 3538. CotomsBia: Santa Marta, H. H. Smith 245; 
San Antonio, Langlassé 34. British Giuana: Georgetown, Hitch- 
cock 16652. DutcH Guiana: Hostmann 661; Samuels 508. BRaziu: 
Burchell 4159, 2650; Para, Goeld: 1039. Botivia: Lake Rogagua, 
Rusby 1422. 

Vahl first described this plant (as Scirpus) from Martfeld’s West 
Indian collection, and characterized it as similar to Scirpus geniculatus 
but with “isthmi superne approximati, nec remotissimi,”’ a character 
which also separates it from the more northern Eleocharis equisetordes. 
In addition, the achene of E. interstincta is coarser than in EF. equise- 
toides, with deeper pittings and stronger bristles. The Wright 
plant labeled S. polygamus (3768) in the Gray Herbarium is rather 
immature, with thin culm and elongated spikelets, but is unques- 
tionably E. interstincta.2 The figure in Britton & Brown IIl. FI. is 
of E. equisetordes. 

2. E. EQUISETOIDES (Ell.) Torr. Fre. 1. Culms terete, 5-10 dm. 
high, about 5 mm. thick, prominently septate at intervals of 1-5 em.; 
the surface roughened by numerous minute projections: caudex 
short; roots coarse, reddish brown: sheaths membranous, pointed at 
the summit; those at the base often free from the culm and greatly 
elongated: style 2- or 3-fid: stamens 3: spikelets cylindric, 2-4 cm. 
long, many-flowered: scales in several ranks, oblong, striate, straw- 
colored, with an obscure purplish border beneath the scarious margin: 

1 Bleocharis articulata Kunth, Enum. ii. 157 (1837) was wrongly ascribed to Nees by 
Kunth (Flora, ix. 294 (1835) where Nees used the name Limnochioa articulata as a 
nomen nudum. The first valid publication of this synonym is in Martius, Flora 
Brasiliensis, as quoted above. 


2 Boeckeler, Flora, Ixiv. 78 (1881) says that this plant is EL. plantaginea R. Br., 
forma americana. 
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achenes nearly smooth, 2-2.5 em. long (including the style-base), 
golden-yellow or light-brown, broadly obovate, biconvex, with fine 
transverse linear-rectangular reticulations: style-base dark-brown: 
bristles narrow and weak, rarely equalling the achene.—Ann. Lyc. 
N. Y. iii. 296 (1836). Scirpus geniculatus Pursh, Fl. Am. Sept. i. 55 
(1814), not L. 8S. equisetoides Ell. Sk. S. Car. i. 79 (1816). S. obtusus 
Willd. in Spreng. Syst. i. 204 (1825), in part. HE. Elliotti A. Dietr. 
Sp. Pl. ii. 82 (1833). E. interstincta Britton, Journ. N. Y. Micr. Soe. 
v. 97 (1889), in part; Britton & Brown IIl. FI. i. 248 (1896), as to fig. 
not (Vahl) R. & S.—Shallow water, Massachusetts to Florida and 
Texas, chiefly on the coastal plain, and locally inland to Michigan 
and Wisconsin. Massacuuserts: Lake Waban, Wellesley, Morong in 
1883; Fernald & Wiegand, Pl. Exs. Gray. 132. Rope IsLANpD: 
Cumberland, Olney; Tippecan Pond, West Greenwich, Graves & 
Woodward in 1920. Connecticut: Long Pond, Thompson, Weather- 
by 4370. New York: Sag Harbor, L. I., Cathan & Ferguson 5829. 
New Jersey: pond south of Repaupo, Van Pelt in 1907. MaryLanD: 
Salisbury, Canby in 1865. SourH Caro.ina: Santee Canal, Ravenel. 
GerorGiA: Sumter Co., Harper in 1897; Lee Co., between Rift and 
Chokee, Harper 1071. Ftoripa: Eustis, Nash 1322. Muicuican: 
Jackson Co., J. Wright in 1838; Pleasant Lake, Hicks in 1893. ILut- 
NoIs: Chicago (Wolf Lake), Hill in 1890 (mixed with F. quadrangu- 
lata). Texas: C. Wright. Louistana: Buckley in herb. Short (Ph.). 

This species can be readily distinguished from FE. interstincta by 
the remote articulations below the spikelet and by the roughened 
character of the culms. The smooth achene is decidedly different. 
Pursh described Scirpus geniculatus from “the sea-shore of Virginia 
and Carolina’’; but, although the Pursh specimens have disappeared, 
there can be no question as to the identity, for E. geniculata is con- 
fined to the tropics. The species (1. equisetoides) was described 
by Elliott from specimens collected by Schweinitz near Fayetteville, 
North Carolina, but was merged with the tropical EF. interstincta 
by Clarke. 

3. E. QUADRANGULATA (Michx.) R. & S. Fic. 4. Culms 4-sided, 
with sharp angles, coarse, 5-10 dm. high, from a short caudex: 
roots coarse, gray, often tuber-bearing: sheaths red or brown, mem- 
branous, with a loose brown tip, glistening, sometimes prolonged 
into leaf-like blades: spikelets 2-5 em. long, cylindric, acute: scales 
4-ranked, elliptic, 5 mm. long, 2 mm. wide, rounded or somewhat 
acute, straw-colored, striate, not keeled: style 2- or 3-fid: stamens 3: 
achene 2.7-4.2 mm. long including the beak (1 mm. long), narrowly 
obovate, deep shining-brown, almost smooth, with about 24 rows of 
transverse linear cells, narowed at the summit to a neck about one- 
fourth the width of the achene, broadening again to form the base of 
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the elongated triangular style: bristles light-brown, equalling the 
achene, slender and obscurely toothed.—Syst. ii. 155 (1817); Torr. 
Ann. Lye. N. Y. iii. 297 (1836); Boeckl. Linnaea, xxxvi. 472 (1869- 
1870); Fernald, RHopora, xxvii. 38, t. 149, figs. 1-4 (1905). Scirpus 
quadrangulatus Michx. Fl. Bor.-Am. i. 30 (1803); Elliott, Sk. S. Car. 1. 
78, t. 3, fig. 2 (1816). S. marginatus Muhl. Gram. 28 (1817). S. 
albomarginatus R. & S. Mant. ii. 74 (1824). E. mutata Britton & 
Brown, Ill. Fl. ed. 2, i. 311, fig. 759 (1913), not S. mutatus L.—In 
ponds, often on peaty shores, Massachusetts to southern Ontario, 
south to Georgia, Louisiana and Texas, chiefly on the coastal plain. 
Massacuusetts: Lake Waban, Wellesley, Fernald & Wiegand, PI. 
Exs. Gray. 133. Connecticut: West Pond, North Guilford, Bartlett 
782. New York: Duck Lake, Conquest, Wiegand, Eames & Ran- 
dolph 11410; Oneida Lake, Curtiss in 1866; Oswego Co., Paddy 
Lake, South Scriba, W. W. Rowlee in 1906. NeEw Jersey: Cape 
May, Van Pelt in 1906; Johnson’s Pond, Dennisville, C. F. Parker in 
1866; Swartswood Pond, Sussex Co., Porter in 1878. PENNSYL- 
VANIA: Presque Isle, Porter in 1868. DELAWARE: Canby; Townsend, 
Commons in 1868. District or CoLumBriaA: near Washington, L. F. 
Ward in 1884. Vrrernta: Princess Anne Co., Salt Pond, Randolph 
470; Cape Henry, Randolph 334; Chickahominy River, Wilcox Neck, 
Grimes 4125; Franklin, Southampton Co., Heller 1149. SoutTH 
CAROLINA: Santee Canal, Ravenel. Grorata: Chatham Co., near 
Savannah, Harper 1835. Ontario: Lambton Co., Sarnia Bay, C. K. 
Dodge in 1894. Mucuican: Ingham Co., Pine Lake Thurber in 1860. 
Outro: Portage Co., E. Twin Lake, Webb in 1915. Ituiinots: Chicago 
(Wolf Lake), FE. J. Hill 90 in 1890 (in part). Missourr: Newton Co., 
Bush 370; St. Louis, Drummond. Oxkwuanoma: Mill Pond, Sapulpa, 
Bush 631. Lovuistana: Carpenter. Trxas: Hempstead, HF. Hall 
695; E. Texas, C. Wright. 

Originally described by Michaux from Carolina; but Muhlenberg 
independently described it (1817) as S. marginatus, a name antedated 
by S. marginatus Thunberg, Prod. Fl. Cap. 17 (1794) and therefore 
changed by Roemer and Schultes (1824) to S. albomarginatus. Britton 
has considered EF. quadrangulata as only a form of EF. mutata (L.) 
R. & S., but Fernald! has shown that it is quite distinct from E. 
mutata, in the constricted base of the tubercle and the consistently 
4-angled culm. ‘Torrey (I. c.) observed also the strong resemblance 
to Scirpus acutangulus Roxb. 

4. E. murata (L.) R. & S. Fie. 8. Culms sharply triangular, 

1Fernald, M. L. The Validity of Eleocharis quadrangulata, Ruopora xxvii. 
37-40, t. 149 (1925). Three species of America have recently been passing under the 
name H#. mutata: namely E. quadrangulata, E. mutata, and E. fistulosa. LE. fistulosa 


differs from FE. quadrangulata in the 3-angled culm and smaller achenes with character- 
istic markings. 
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coarse, 4-10 dm. high, from a short caudex; roots very numerous, 
fibrous gray or brown: sheaths straw-colored or light brown, mem- 
branous, pointed at the summit, often elongated: spikelets 1.5-5 cm. 
long, cylindric, usually obtuse: scales many-ranked, straw-colored, 
thin, orbicular to obovate, with broad membranous sides, and an 
erose upper margin, often slightly keeled: style 3-fid: stamens 3: 
achene 1.7-2.3 mm. long (including the style-base), elliptical or 
obovate, shining, rather smooth, yellow to brown, with about 24 
rows of shallow, transversely linear cells with their margins often 
slightly raised, surmounted at the summit by an annular thickening 
which merges gradually into the short style-base: bristles 6, irregular, 
equalling the achene, lustrous-brown, with coarse but soft teeth.— 
Syst. ii. 155 (1817); Kunth, Enum. ii. 154 (1837); C. B. Clarke in Urb. 
Symb. Ant. ii. 61 (1900), excl. syn.; Britton & Brown, Ill. Fl. ed. 2, 
i. 311 (1913), in part; Fernald, RHopora, xxvii. 39, t. 149, figs. 11-14 
(1925). Scirpus mutatus L. Amoen. Acad. v. 391 (1759); Sp. Pl. ed. 
2, i. 71 (1762); Vahl. Enum. ii. 252 (1805); Griseb. Fl. Brit. W. I. 571 
(1864). Limnochloa mutata Nees, Linnaea, ix. 294 (1835). E. 
scariosa Steud. Cyp. 80 (1855). EE. spiralis Boeckl. Linnaea, xxxvi. 
473 (1869-1870), as to American plant——West Indies, Central 
America, and northern South America. Jamaica: Harris 12310. 
Porto Rico: Sintenis. 4942 (H. spiralis det. Boeckl.). Sr. Crorx: 
Ricksecker 210. Sr. JAN: Eggers in 1877. Viren Isuanps: Fishlock 
316. GrenaDaA: Broadway 1794. Panama: Canal Zone, Pittier 
6775. VENEZUELA: vic. Maracaibo, Pittier 10685; El Limon near 
Maracay, Pittver 10116; vic. Cristobal Colon, Broadway 580. CoLom- 
BIA: Dept. El Valle, Buenaventura, Killip 11744. GaLapacos 
Istanps: Albemarle Is., Snodgrass & Heller 261;! Stewart 1081. 
GUADELOUPE: Duss 3441. British GuraANA: Pomeroon District, 
De La Cruz 941. Frencw Guiana: Broadway 203. Brazii: Martius 
229.2, Paracuay: Cerros de Tobaty, Hassler 6414. (GUATEMALA: 
Tuerckhecm 1283. The specimen is very young. It may belong 
with this species.) 

The plant was originally described from Jamaica by Elmgren, a 
student of Linnaeus. It differs from E. quadrangulata in characters 
previously mentioned under that species, and also in the orbicular 
scales. It seems most closely related to EF. spiralis of the Old World, 
to which it was referred by Boeckeler. The scales of E. spiralis are 
firmer, more sharply truncate, and the spikelets shorter and thicker 


1 Fernald Ruopora, xxvii, 39, and t. 149, fig. 11 (1925) considers this specimen as 
not characteristic, since the apex of the achene is somewhat constricted, and that it 
might be worthy of separation when more collections were available. The material 
is rather fragmentary. The achenes are smaller than the average but have the cellu- 
lar structure and the same type of bristle as in typical E. mutata. The other collection 
(Stewart 1081) from Albemarle Island is typical E. mutata. 

2 BE. scariosa Steud. was based on Nees 229, deriving its name from the scarious 
development of the lowest sheaths, which, however, is a common occurrence in the 
group to which EF. mutata belongs. 
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than in E. mutata. The shiny achenes resemble those of FE. mutata 
but are smoother, with finer markings and a deep chocolate-brown 
color. The bristles of the Borneo plant! are more slender and have 
irregularly scattered teeth. 

In the spongy texture of the achene and the eharacter of the beak, 
E. mutata, E. spiralis and E. cellulosa seem to form a group of closely 
related species. C. B. Clarke (Urb. Symb. Ant. ii. 61 (1900) ) 
considered E. mutata a species quite different from FE. spiralis R. 
Br., which grows in southeastern Asia, and perhaps best joined 
specifically with EF. fistulosa Schultes, a species growing in both the 
Old and the New Worlds. 

5. E. sprratis (Rottb.) R. & S. Fie. 12. Culms sharply tri- 
angular, 4-8 dm. high, 2-3 mm. wide: spikelets cylindric, 1.5-2.5 cm. 
long, 5-6 mm. wide, obtuse: scales cuneate, 3 mm. long, light-brown, 
striate, firm; the truncate upper edge with a hyaline margin: style 
3-fid: stamens 3: achene elliptic, 2-2.4 mm. long (including the beak), 
shining, dark-brown, lenticular, with about 20 rows of transverse linear- 
quadrangular cells, with light-brown beak: bristles 6, brown, equal- 
ling the body of the achene, with both antrorse and retrorse teeth.— 
Syst. ii. 155 (1817); Boeckl. Linnaea, xxxvi. 473 (1869-1870), in 
part; Benth. & Muell. Fl. Austr. vii. 292 (1878), in part; C. B. Clarke 
in Hook. f. Fl. Brit. Ind. vi. 627 (1893), in Durand & Schinz, Consp. 
FI. Afr. v. 601 (1895), and Ill. Cyp. t. xxxv. figs. 5-7 (1908). Scarpus 
spiralis Rottb. Desc. et Ic. 45, t. xv. fig. 1 (1773); Roxb. Fl. Ind. 
(ed. Wall.) 215 (1820). Limnochloa spiralis Nees in Wight, Contrib. 
Bot. Ind. 114 (1834).—According to C. B. Clarke, the species occurs 
in southern India, Ceylon and Mauritius. British NortH Borneo: 
Jesselton, Clemens 9716 (distributed as E. variegata), is the only speci- 
men of the species in the Gray Herbarium. 


Very closely related to E. cellulosa and E. mutata? of the New 
World, which it resembles in the peculiar glassy surface of the achene, 
stout beak and short scales; but FH. spiralis differs from E. cellulosa 
in the elongated linear cells of the achene, the less spongy beak, 
toothed bristles and truncate scales, and in the thicker spikelet. 
The description is largely based upon Clemens 9716 which lacks 
rootstocks. First described by Rottboll from specimens sent to 
him by Koenig from Malabaria (India), the name being derived 
from the spiral arrangement of the scales. 

1 There is no authentic material of E. spiralis in the Gray Herbarium, but Clemens 
9716, from Borneo (distributed as E. variegata), agrees with Clarke’s illustration of 


E. spiralis (C. B. Clarke, Ill. Cyp. t. xxxv. figs. 5-7 (1909)) and with descriptions. 
2 See discussion under E. mutata. 


(To be continued.) 
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COPTIS TRIFOLIA AND ITS EASTERN AMERICAN 
REPRESENTATIVE 


M. L. FERNALD 


Tue little evergreen herb known as Coptis trifolia (L.) Salisb. 
has been reputed to occur in three quite separate areas of the north- 
ern hemisphere: (1) southern Greenland and Labrador to Manitoba, 
south to New Jersey, Pennsylvania, the mountains of North Carolina 
and Tennessee, northern Ohio, northern Illinois and northern Iowa; 
(2) Alaska and adjacent northern British Columbia westward across 
eastern Siberia and south to Japan and Manchuria; (3) Iceland, 
Norway and central Russia. Such a completely disrupted range 
indicates long isolation of the three reputed areas. It has, conse- 
quently, seemed worth while to study Coptis trifolia with some care, 
to see if it has remained essentially constant throughout its whole 
range. 

The first embarrassment arises from the fact that, although in the 
Gray Herbarium there is very abundant material from northeastern 
America and Greenland and a satisfactory series from Alaska and 
northeastern Asia, there is absolutely nothing to show for the plant 
from Europe. It has, accordingly, been necessary to investigate 
the bases of its European records. The report of Coptis trifolia 
from Iceland seems to have started in 1774 when Murray in L. 
Syst. ed. 13, emend. Murr. 432 (1774) appended to the description of 
Helleborus trifolius L. and a citation of Oeder’s plate in Flora Danica 
of the Greenland plant the note “ Etiam in Islandia.’’ Later students 
of the Iceland flora have repudiated this record. For instance, 
Hornemann, Fl. Dan. ix. fase. xxvi. 3, t. mdxix (1816), referred to 
the plant as growing in Danish territory only in Greenland; Lange, 
in 1887, in his Nomenclator ‘“ Florae Danicae” (covering all Scandi- 
navia as well as Iceland and Greenland) enumerated it (p. 165) only 
from Greenland; and it is not even mentioned in the detailed Ice- 
landic floras of Hjaltalfn (1830), Grgnlund (1881) and Stefénsson 
(1901). 

The records from Norway are, likewise, very unsatisfactory. In 
1817, DeCandolle, describing Coptis trifolia, gave the range: “in 

regionum Borealium, nempé in Islandia (Oed.), Nor- 
wegiad (Gun.), Groenlandia, Horn. Sibirid,” etc.! In the place cited 

1DC. Syst. i. 322 (1817). 


1929} Fernald,—Coptis trifolia OT 


by DeCandolle, however, Fl. Dan. iv. fase. x. 5, t. dlxvi. (1770), 
Oeder made no mention of Iceland, saying clearly “Locus. In Groén- 
landia”’; and in Gunnerus, Flora Norvegica, pt. 2: 139, no. mlxvi. 
cited by DeCandolle as the basis for the plant in Norway, we find: 
“Norv. Nordsimmer. In grénlandia.” “ Nordsimmer,” which De- 
Candolle apparently mistook for a locality in Norway, was, of course, 
the Norwegian name assigned by Gunnerus to the plant, just as in 
the two species immediately following it (and in all others) Norwegian 
names were given by Gunnerus: Ledum groenlandicum, “Norv. 
Grénlandsk Thé. Anglorum Labrador-thé . . . Habitat in gr6én- 
landia”; and Scilla bifolia, “Norv. Faeréisk Hyacinth. In insulis 
faerdensibus.”’ In 1893 another record of Coptis trifolia from Nor- 
way was published by Dr. Ernst Huth: “Europa: Islandia (ex 
Linné [meaning Murray] syst. ed. XIII sed dubia aliis testibus), 
Norvegia (H I V!), Rossia media (teste LEDEBOUR).”! The reference 
“Norvegia (H I V!)” was to a specimen in the Imperial Herbarium 
at Vienna; but in view of the facts, that Coptis is not admitted as a 
Scandinavian plant by such thorough students of the Scandinavian 
flora as Blytt, Fries, Hartman, Lindman and Norman, and that the 
Norwegian record by Huth was wholly ignored by Giirke in his 
Plantae Europaeae, ii. 419 (1903), it is a fair assumption that Huth’s 
record involves some error. That the earlier Norwegian record of 
DeCandolle was based on error has been made clear. 

Huth’s basis for Coptis in Russia was Ledebour, Flora Rossica, i. 
53 (1841); and Ledebour’s statement, though detailed, was wholly 
based on records in literature by Pallas and by Lepechin: “Hab. in 
Rossia media [pr. Sarapul Gub. Widtka (PaL..), Kasan 
(Lerecu.)], in part. bor. jugi Ural (Patt.).” . These localities are 
definite and the early records were circumstantial, as, for instance, 
when Pallas, writing in 1773 of his travels in Wiatka, said “Ich kam 
den 7ten April nach Sarapul zuriick. Der Schnee war schon in 
freyen Gegenden ganz verschwunden und man sahe den Huflattich 
und am 9ten April unter den Gebiischen den haufigen Helleborus tri- 
folius mit Blumen hervor kommen’”’;? or again when, in describing 
the arctic and subarctic region, Samojeden, between the northern 
Ural and the mouth of the Ob, Pallas enumerated the plants: “Ich 
muss beym Beschluss diese Reise ein Verzeichniss der Pflanzen, 


1E. Huth, Engler’s Bot. Jahrb. xvi. 302 (1893). 
3 Pallas, Reise, ili. 485, 486 (1776). 
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welche in den arktischen Wiisteneyen gesammlet worden sind, 

Salix myrtilloides, ‘herbacea, lapponica, . . . Arbutus alpina 
[Arctostaphylos alpina] und Empetrum nigrum, . . . Saxifraga 
cernua, rivularis, bronchialis und nivalis; Dryas octopetala, 

Veronica alpina; . . . Andromeda hypnoides |Cassiope); 

Rubus arcticus, Helleborus trifolius;” ete.’ The most significant 
feature of the reports of Coptis trifolia in European Russia and 
western Siberia is the fact that Ledebour, two-thirds of a century 
after Pallas and Lepechin, could find no other evidence than their 
statements for the plant so far west in Eurasia; and that Huth, 
monographing the group more than a half-century later, should still 
rely solely on the unsupported statements of Pallas and of Lepechin. 
As to the occurrence of Coptis trifolia in the arctic flora of Samojeden, 
it may be noted that Ranunculus lapponicus L. superficially strongly 
simulates Coptis trifolia and is particularly similar to the crude 
illustration of the latter plant published by Linnaeus in 1751, the 
only illustration available to Pallas and to Lepechin; and R. lapponi- 
cus is well known from the Samajeden region, although Pallas did 
not list it. Ledebour, Fl. Ross. i. 36 (1841), cited Ranunculus 
lapponicus as growing in “terrae Samojedarum regione sylvatica et 
subarctica (SCHRENK in litt.)” and an excellent sheet of Schrenk’s 
collection is before me. Ruprecht, Flores Samojedorum Cisuralen- 
sium, 18 (1846), enumerated R. lapponicus but not Coptis trifolia; 
and, similarly, Sommier, in his Flora dell Ob Inferiore, 58 (1896), 
listed R. lapponicus “In sphagnosis humidis tundrae et sylvarum 
haud frequens,”’ but did not mention Coptis. Incidentally, the date, 
April 9th, when Pallas reported finding Helleborus trifolius flowering, 
would be amazingly early for the plant of northeastern Asia and 
Alaska. The flowering specimens of the latter in the Gray Herbarium 
were all collected in May, June and July, and at the extreme southern 
limit of the species, in Japan, it is said to flower in June and July. 
It seems most reasonable, therefore, to infer that the old records of 
Pallas and of Lepechin, of Coptis trifolia as a Russian plant were 
based on misidentifications. This conclusion has been independently 
reached by Hultén who says: “The plant was reported from Europe 
(Iceland, Norway, central Russia) by LeprEBour and Hurs and 
after them by other authors. These reports must certainly be 


1 Pallas, 1. c. 33, 34 (1776). 
* Miyoshi & Makino, Pocket-Atl. Alp. Pl. Jap. ed. 2, i. 13 (1907). 
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regarded as erroneous and are probably due to confusion of synonyms 
and labels. 

When the plants of the two veritable areas, of Atlantic North 
America and Greenland (Anemone groenlandica Oeder) and of north- 
eastern Asia and Alaska (true Coptis trifolia) are compared, several 
important distinctions at once appear. Superficially, to be sure, 
the two are so similar as to have passed unchallenged as one species, 
but in technical characters the flowers and fruits are quite distinct. 
The contrasts between the two may best be displayed in tabular form. 


Cortis TRIFOLIA (L.) Salisb. 
(THE PLANT OF NORTHEASTERN 
ASIA AND ALASKA) 


Petioles of the larger leaves 2-15 
em. long, 4-4 the length of 
the middle leaflet. 

Leaflets sessile or barely petiolu- 
late. 

Sepals narrowly to broadly oval, 
2-4 mm. broad, abruptly claw- 
ed, rounded or obtuse at tip. 

Blade of petal usually rhombic 
and as long as broad. 

Carpels 1-7 (usually 3 or 4); the 
body of the mature follicle 
3.5-5 mm. long, with beak 
(style and stigma) 1.5-2.5 mm. 
long. 

Seeds densely crowded, com- 
pletely filling the follicle, quad- 
rate in cross-section. 


ANEMONE GROENLANDICA Oeder 
(THE PLANT OF NORTHEASTERN 
AMERICA AND GREENLAND) 


Petioles of the larger leaves 1-10 
em. long, 14 as long to as long 
as the middle leaflet. 

Leaflets petiolulate. 

Sepals spatulate, oblanceolate or 
elliptic-lanceolate, 1-3 mm. 
broad, gradually narrowed to 
base, without claw, obtuse to 
subacute. 

Blade of petal usually rounded- 
obovate and broader than long. 

Carpels 3-9 (usually 5 or 6); 
the body of the mature follicle 
5-9 mm. long, with beak 2.5-4 
mm. long. 

Seeds not crowded, about half- 
filling the follicle, rounded in 
section. 


From the above analysis it is apparent that, although very closely 
related, the eastern Asiatic (and Alaskan) plant and the eastern 
American (and Greenland) plant have quite definite individual 
tendencies, the Asiatic inclining to proportionately longer petioles, 
essentially sessile leaflets, broader rounder-tipped sepals with definite 
claw, more rhombic petals, fewer carpels, smaller follicles, shorter 
beaks and more crowded and somewhat quadrate seeds; the eastern 
American with petioles averaging shorter, the leaflets definitely 
petiolulate, the sepals narrower and without claw, the petals with 


1 Hultén, Fl. Kamtschatka and Adj. Isl. ii. 102 (1928). 
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more dilated blade, the carpels usually more numerous, the follicles 
larger and longer-beaked, and the less crowded seeds not quadrate. 
Completely isolated as they are, they constitute two very strong 
geographic varieties or, presumably, two distinct species. Until 
more transitional material than we yet know comes to hand it seems 
more reasonable to treat them as two species, which, however, 
may eventually be merged. 

Coptis trifolia (L.) Salisb. Trans. Linn. Soe. viii. 305 (1807) went 
back to Helleborus trifolius L. Sp. Pl. ed. 2, 784 (1762). Linnaeus 
there gave only a brief account: 

trifolius. 5. HELLEBORUS scapo unifloro, foliis ternatis. Amoen. acad. 

2 Dr Bh6. to 40 f- Lo. Wall. Oo. Prone 


Habitat in Canadae, Siberiae sylvis nemorosis cum Oxalide, 
Curcaea. 


This account was as thorough a blending of the references to 
the eastern Asiatic and the eastern American plants as could be 
imagined. The only descriptive phrase and the citation Amoen. 
Acad. go back to the description by Linnaeus’s pupil, Halenius, in 
his thesis, Plantae Camschatcenses Rariores, Amoen. Acad. i. 356 
(1751) and illustrated by t. 4, fig. 18; Linnaeus in 1762 merely trans- 
posing the order of his descriptive phrases. The second reference in 
1762, to Kalm, was obviously to the Canadian plant, as were also 
the statement of habitat and of association of the plant with Oxalis 
and Circaea. In his journal of August 13, 1749 at Lorette, Quebec, 
Kalm said (I quote from the later English ed.): “The three-leaved 
Hellebore (Helleborus trifolius) grows in great plenty in the woods, 
and in many places it covers the ground by itself. However, it 
commonly chooses mossy places, that are not very wet; and the 
wood-sorrel (Oxalis Acctosella, Linn.), with the Mountain Enchanter’s 
Nightshade (Circaea alpina, Linn.) are its companions.”! In 1762, 
when he formally published the binomial Helleborus trifolius, Linnaeus 
used the diagnosis originally given in 1751 for the Kamtchatkan plant 
alone and his (or Halen’s) original description of the latter was very 
detailed: 

18. HELLEBORUS foliis ternatis, seapo unifloro. Fig. 81 [18]. © 

RADIX fibrosa, filiformis, repens, perennis. x 

FOLIA radicalia ternata: Foliolis sessibilibus, obverse ovatis, extrorsum magis 


gibbis, argute serratis, rigidiusculis, glabris, venosis. Petioli filiformes, 
folio longiores. 


1 Kalm, Travels into North America, trans. Forster, iii. 160, 161 (1771). 
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SCAPUS solitarius, filiformis, petiolis duplo longior, instructus Bractea subo- 
vata. 
FLOS solitarius, magnitudine floris Trientalis. 
COROLLAE Petala quinque, ovata, basi in ungves attenuata, alba, striata, 
jig. a. 
Nectaria petalis saepius plura, lutea, limbo ovata, basi attenuata in 
cylindrum perforatum, petalis dimidio breviora. 
STAMINUM Filamenta capillaria, alba, plurima nectariis vix longiora. An- 
therae albae, subrotundae, erectae. fig. b. 
PISTILLI Germina quinque compressa. Styli filiformes, longitudine stami- 
num, recurvi. Stigmata obtusa. fig. c. 
PERICARPIUM Capsulis quinque, acuminatis, compressis, coadunatis mar- 
gine interiore. 
SEMINA plurima, 
Minima est haec planta in suo genere, attamen spectabilis; inter Flores Sibiriae 
speciosos & maxime singulares est etjam quaedam Fumaria bulbosis affinis, flori- 
bus condecorata, in suo genere maximis.4 


This original account of the Kamtchatkan plant, illustrated by a 
characteristic figure? and clearly defining the distinguishing characters 
(“ Foliolis sessibilibus,” “ coRoLLAE Petala [Linnaeus called the sepals 
petals and the petals nectaries] ovata, basi in ungves attenuata,” 
“Nectaria . . . limbo ovata”), must be taken as the true 
basis of Helleborus trifolius and consequently of Coptis trifolia; and 
it is necessary to find the proper name for the plant of northeastern 
America and Greenland. Fortunately, this is not difficult. Our 
plant was described and illustrated as “ Anemone, groenlandica, 
foltis ternatis serratis, scapo unifloro nudo. Locus. In Groenlandica”’ 
by Oeder, Flora Danica, iv. fase. x. 5, t. dlxvi (1770). The binomial, 


1 Halen’s thesis, defended before Linnaeus and others at a public examination at 
Upsala, December 22, 1750, is of more than usual interest, for in it § V) he pointed 
out, probably for the first time, the similarity of the floras of eastern Asia and eastern 
America: ‘‘& denique quasdam etjam cum Canadensibus easdem, argumento Ca- 
nadam a Camschatca non longe distare, uti sequentes antea in sola America boreali 
visae nune etjam in extrema ora Sibiriae: sicut.'’ Then followed an enumeration, 
including ‘‘CLAYTONIA foliis linearibus,”’ i. e. C. virginiana L. of eastern America 
paired with C. arctica Adams of northeastern Asia; ‘ANEMONE caule dichotomo, 
foliis sessibilibus amplexicaulibus palmatis,’’ the eastern Asiatic A. dichotoma L. and 
the eastern American A. canadensis L., formerly treated as a single species; ‘‘ PARIS 
foliis ternis, flore pedunculato erecto,’’ Trillium camtschaticum Pallas and other 
eastern Asiatic species similar to T. erectum L. and other eastern American species; 
and eight other genera, ending with ‘SWERTIA corollis quadricornibus,”’ i. e. 
Halenia—the genus named by Borchkausen for Halen—with the Siberian H. corni- 
culata (L.) Druce very close to the eastern American H, deflexa (Sm.) Griseb., which 
were long treated as a single species. 

2 In the original figure the leaves were shown as deeply 3-lobed, not 3-foliolate, 
consequently Lamarck, Encycl. Meth. iii. 98 (1789), altered the name to Helleborus 
trilobus. Salisbury, too, prior to his publication of Coptis, disliking the specific name, 
altered it (without nomenclatural authority) to H. pumilus Salisb. Prodr. 374 (1796); 
and Rafinesque transferred J7. trifolius to a proposed new genus (published without 
a word of differentiation) as Chryza borealis Raf. Med. Repos. Hex. ii. v. 352 (1808) 
and Chrysa borealis Raf. Desv. Journ. Bot. ii. 170 (1809). 


cy 
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Anemone groenlandica, has always been ascribed to Oeder as published 
at this time; but recently there has been doubt as to whether Oeder 
really intended at this time to use binomials. Slightly later, however, 
Gunnerus, Fl. Norvegica, pt. 2: 139 and in index (1772) took up 
Anemone groenlandica as a definite binomial, referring directly back 
to Oeder’s original publication; and in the preface to this part and, 
especially in the introduction to the Ist part (1766), Gunnerus made 
it clear that he intended the first two names of his descriptions as 
true binomials. These names and descriptions of Oeder were taken 
over unchanged by Gunnerus, who, by his clear explanation of them 
as binomials and his indexing of them as unequivocal binomials, 
definitely validated them. The plant of northeastern America and 
Greenland, treated, at least for the present, as a species must be 
called, then 


Coptis groenlandica (Oeder), n. comb. Anemone groenlandica 
Oeder, Fl. Dan. iv. fase. x. 5, t. dlxvi (1770); Gunnerus, Fl. Norveg. 
pt. 2: 139 and in index (1772). Helleborus triplius L. Sp. Pl. ed. 2, 
784 (1762), as to Canadian plant only, not H. foliis ternatis L. Amoen. 
Acad. ii. 356, t. 4, fig. 18 (1751). C. trifolia Salisb. Trans. Linn. 
Soc. viii. 305 (1807), in part only. 

GRAY HERBARIUM. 


SoME INTERESTING PLANTS FROM Mr. Karanpin.—During a trip 
to Mt. Katahdin, Maine, last summer, the writer collected the fol- 
lowing plants, not previously reported from the mountain. 

LycopopiuM CLAvVATUM L. var. MONOSTACHYON Grey. & Hook. 
The short-spiked, short-stalked variety was found at the head of 
the Saddle Slide. The only other station in New England for this 
variety is on Mt. Washington. 

STREPTOPUS OREOPOLUS Fernald. Abundant on damp slopes above 
timber line in both the North and South Basins. The first record 
from Maine. 

EPILOBIUM PALUSTRE L. var. LABRADORICUM Haussk. Damp gully, 
North Basin. Known elsewhere in New England only from Mt. 
Washington. 

LEDUM GROENLANDICUM Oeder. All specimens of Ledwm collected 
proved to be this species, although careful search was made, par- 
ticularly about Monument Peak, for L. palustre L. var. dilatatum 
Wahlenb, Professor Fernald, on re-examination of the single speci- 
men in the Gray Herbarium, collected by Thurber, which is the only 
basis for the record of the latter species from Mt. Katahdin in Gray’s 
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Manual, has concluded that it is merely a peculiar form of L. groen- 
landicum, so it is probable that L. palustre var. dilatatum does not 
occur in New England.—G. L. Srespins, Jr., Harvard University. 


LoMATOGONIUM ROTATUM (L.) Frres In MatneE.—While collecting 
on Schoodic Peninsula, Winter Harbor, Hancock County, Maine 
on August 4, 1928, the writer noticed growing abundantly about 
the brackish spray pools on the barren end of the point a gentian- 
like plant which was quite strange to him. On identification it 
proved to be Lomatogonium rotatum (L.) Fries, found in brackish 
marshes all through the Gulf of St. Lawrence region, but hitherto 
unknown south of the Magdalen Islands. The end of Schoodic 
Point, just to the east of Mt. Desert Island, has probably as great a 
concentration of sub-arctic types as any spot on the Maine Coast. 
Sedum roseum (L.) Scop., Iris setosa Pall. var. canadensis Foster, 
Potentilla pectinata Raf., Euphrasia purpurea Reeks var. Randit 
(Robinson) Fernald and Wiegand, and its forma albiflora Fernald 
and Wiegand are common, while the typical form of Sagina nodosa 
(L.) Fenzl. known from only two other stations in Maine, was 
also collected. Sepcimens of all these species are being deposited 
in the herbarium of the New England Botanical Club.—G. Lepyarp 
STEBBINS, JR., Harvard University. 


JossELYN BoranicaL Society oF Matne.—The Thirty-fourth 
Annual Meeting of the Josselyn Botanical Society of Maine will be 
held July 9th to 12th, 1929, in the northern part of York County 
and the southwestern part of Oxford County, with headquarters at 
the “Hotel Malvern,” Kezar Falls, Maine. The rates will be $3.00 
per day, American plan. Kezar Falls is on state highway No. 25. 
The railway staiton is Cornish. Members who notify Mr. E. L. 
Giles, proprietor of the Malvern, may be met at the station. There 
is also a stage from Cornish. Kezar Falls is on the Ossipee River. 
The region, both north and south, is much diversified, with hills and 
valleys, well supplied with lakes and small streams. That part of 
York County which may be easily reached by collecting parties has 
shown several plants of southern ranges, and it is hoped that others 
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may be found during this meeting. The usual programme of the 
Society, consisting of daily collecting trips, with examination of 
specimens and short talks evenings, will be followed. It is urged that 
members and guests planning to attend the meeting write to Mr. 
E. L. Giles, proprietor of the Malvern, Kezar Falls, Maine, as early 
as possible for rooms. 

For further information write Miss Appre F, Minott, Secretary, 
Phippsburgh, Maine. 


Vol. 31, no. 866, including pages 101 to 120 and plate 187, was issued 5 
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ELEOCHARIS, SERIES MUTATAE 


(Achenes x 10) 

Fig. 1, E. nquiseromes; 2, E. wrprstincra; 3, E. risruLosa; 4, E. QUAD- 
RANGULATA; 5, E. Ropsinsu; 6, E. rLoNGATA; 7, EH. PLICARHACHIS; 8, E. 
MuTaTA; 9, E. pHILIPPINENSIS; 10, E. VARIEGATA var. LAXIFLORA; I Be 
CELLULOSA; 12, E. sprratis; 13, E. FISTULOSA var. ROBUSTA; 14, E. EQUISE- 
TINA; 15, E. SPHACELATA; 16, EK. DULCIS. 
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